The role of ATM and ATR in the cellular response to hypoxia and re-oxygenation.
ATM and ATR are stress-response kinases which respond to a variety of insults including ionizing radiation, replication arrest, ultraviolet radiation and hypoxia/re-oxygenation. Hypoxia occupies a unique niche in the study of both ATR- and ATM-mediated checkpoint pathways. Hypoxia is a physiologically significant stress that occurs in virtually all solid tumors and differs from most other stresses in that it does not induce DNA damage. Previous studies have indicated that hypoxia provides a unique way to induce ATR in response to inhibition of DNA replication. During tumor expansion hypoxia is inevitably followed by periods of re-oxygenation which in vitro has been shown to induce significant levels of DNA damage and an ATM response. Therefore both ATR and ATM have a role to play in hypoxia/re-oxygenation.